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The main objective of this project was to develop effective multi-sensory aids for

individual use by high school students who have not achieved a functional mastery of
mathematics. Nineteen audiovisual devices directed specifically at the low achiever were
developed from three specific devices--audio tape, audio tape with slides, and video
tape. Two types of exercises were developed using audio tape. One type is an
exercise designed to increase the low achiever’s speed with basic facts and skills, and
the other is a story. problem exercise. Thirteen audio tape and slide programs were
developed from materials utilizing fundamental concepts in mathematics. Finally, four
video tape programs were developed for fractions, story problems, area, and volume.
Responses to follow-up sheets administered to participating students have shown
that these audiovisual materials represent an advance in the individuvalizing of
instruction for low achievers among high school students. (RP)
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INTRODUCT {ON

. The main objective of this project was to develop effective multi-sonsory
aids for individual use by high school students who have not achieved a func-
tional mastery of mathematics. _ '

These students encounter a great variety of difficulties in their attempts
to become competent in skills which are usually mastered by the average student
by the end of the seventh grade. (U. S. Office o* Education & NCTM, 1964.) They
tend to be low ability, poorly motivated, or disadvantaged students, Many of
them come from socially deprived homes from which they receive little motivation
to study any academic subject (Schel, 1959). Thelr background and rates of
growth are so varied that the setting of realistic goals must be done individ-
alyy (Hilgard, 1956). This implies that at any given time in a class of
fifteen, several students vill be studying different topics (Mehl, 1960).
Typically, short aittention spans furthor complicate the problem of teaching
these students (U. S. Office of Education & NCTM, 1964, p 2). The need for a
largs variety of single concept presentations which lend themselves to use by
a few studenis at a time is critical. And, obviously, these presentations are

useless unless they are clearly understood by the students.

tnterest im individualizing instruction in mathematics has been high in
recznt years and good programmed maler'als and self-teaching tests are becoming
available. However, it is generally necessary for publishers and authors fo
produce materials for mass consumpfion and since these studenfs represent an
often neglected minority, very little materiai has been created to deal with
their learning problems. The text Trouble Shooting Mathematics Skills by
Bernstein and Wells, published by Holt, Rinehart and Winston in 1963, is a
notable exception. Most others simpiy amount to presenting sixth grade
materials to Tenth grade students who have been convinced that they are
destined to remain fourth graders in their understanding of arithmetic. Even
the Bernstcin-Wells book does not deal with the motivational problems experi-
enced by this student. ,

Teachers have not been successful in using existing materials with
these students and the increase in occupational opportunities related o
these skills is being highly publicized. Finding ways of solving *the
dilemma becomes increasingly critical. Shortages of technically skilled
persons and efforts being made in anti-poverty programs are involved
(U. S. Office of Education & NCTM, 1964, p 1i). Among these students, those
who are-under-achievers must realize their capabilities, even though for
some arithmetic reasoning will always be difficult. They must atl least
reach a skill level which will permit them to function in our modern
society,

The basic problem is that of producing a variely of suitable materials
which can be used by these students individually with the proper assistance
of a skilled instruciur, and then providing the proper aimosphere for their
use (U. 5. Office of Cducation & NCTM, 1964, p 9). Removing the reliance on
reading as a prerequisite o success in arithmetic is also a part of this
problem, '




A survey of the literaturc shows that little is known about teaching
arithmetic to low achievers. The following quotations froT the "Preliminary
Report of the Conference on Low Achievers in Mathematics,'"' sumnmarize the
situation very well. When one notes the large number of leaders in mathe-
matics and mathematics education attending that conference, the quotes take
on added significance,

The school administrator must encourage research and
experimentation with new and different teaching techsr’
ntguas for low achievers in mathematics. Very liftle _ .
is known about methods which are most effective with
low achievers. Very few, if any, follow-up studies
have been made of pupils in this category. How do they
learn best? What is an appropriate curriculum for fthem?
- What mathematical competencies do they need? What are -
t+he characteristics of teachers who werk most effectively
with them? The answers to these and similar questions
may be found by a local mathematics staff.

The learning materials should provide for many uses of
objects, models, audio~visual aids, and manipulation

, devices, as well as the use of more complicated instru-
’ ments and learning aids.

Different ways of looking at the same mathematical con-
cept may reinforce the idea or provide the insight ’
needed. Every effort should be made to capiialize on

the interest and motivation of the learner Through the
use of games, puzzles, short cuts, and discovery
exercises that arouse curiosity and imagination.

Competent teachers should be paid or given released
time to write classroom materials and devise techniques
1 that can be used to develop the learning potential of .
y low achievers. '

With the obvious need for materials directed specifically at the low
achiever, this report portrays an attempt to supply three types. |1 includes
the methods used in the. development of the materials, the results recorded !
when the materials were tried in a classroom situation, and recommendations !
for the future use of the materials.

iConference on Low Achievers in Mathematics held In Washington, D.C.,
March, 1964.




METHOD

The project emphasized three specific devices:

I. Audio tape élone
2. Audio tape with slides
3. Video tape.

J During the contract period, the director was released three hours per
t : day to develop the materials accompanying this report. A teaching assign-
ment of two refresher mathematics classes assured some immediate feedback
regarding the success of the materials with the individual student.

NP

The materials were developed and tried out at:

et an

Franklin High Schonl
31000 Joy Road
Livonia, Michigan 48150

RESULTS

: 5 : .o _ . ,
In the audio tape area, two types of exercises were developed. One is

concerned with speed drills of the four arafhmarlc operaflona with 100 basic
facfs. The other is a story problem exercis

Thereen programs were developed in the audio lape and slide area. The
titles are self explanatory and are as follows:

0 Addition of Fractions 7 Ratio

I Subtraction of Fractions 8 Proportion

2 Multiptication of Fractions 9 Ratio and Proportion

3 Division of Fractions I0 Story Problems and Pro-~

4 Improper Fractions and Mixed Numbers portion

5 Multiplication of Decimals i1 Story Problems and Percent
6 Division of Decimals 12 Percent

Finally, four programs were developed on video tape. They dealt with
the following topics:

i's and %'s
Story problems
Area

. Volume

AN N -

DISCUSS 1 ON

The first type of audio tape exercise was simply to Increase the listener's
| speed with the basic facts of addition, subtraction, multiplication, and divi-
i sion. A student first listens to 100 basic facts spaced five seconds apart
‘ on the tape, writing the answers on a prepared answer sheet. He'then listens
to the same basic facts spaced three seconds apart; again writing the answers

~3e
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on a.prepared angwerosheet.. The basic.objective: in this. exerciss: i'stto-do.
as well on the Three second tape as was done on the five second tape. This
type of exercise is particularly good at the beginning of the school year in
Septembcr because (1) the fow achiever ofien has not done much thinking in
terms of mathematics over the summer, and (2) his thoughts often return to
his activities during the summer unless direcied along the lines of scme
planned activity such as this.

The second type of audio tepe exercise was developed to parallel The text
used by refresher classes. The text used is Bernstein and Wells: Trouble
Shooting Mathematics Skills. Permission was granted by Holt, Rinehari,; and
Winston to uce the text in such a manner.

This exercise uses story problems from chapter eight of the aforementioned
text. On the bulletin board just above the tape recorders in the classroom
are located several lists showing fhe location’of any particular story problem
on a particular tape. (See Appendix "B".) For example, a student might be
having trouble with problem eight of problem set two. That student can go o
the bulfetin board, look at the list of problems for set two, and find the
lozation of problem eight on the tape for set two. He then would put the tape
on a recorder and wind it to the correct position for problem eight. By listen-
ing to problem eight, the student hears a discussion of the problem and what is
expected in order to solve it. He can then altempt to work the problem while
listening o the tape. A student is encouraged to seek further help from the
teacher if he does nol understand what is said on the tape. :

IT is & known fact thet inactivity often encourage: a low achiever to
"give up" on a problen if he does not understand it. Often a teacher finds

iT necessary 1o give help to a low achiever. But not all low achievers have
trouble with the same problem. This story problem exercise is one example
where individualized instruction can fili the void created when the teacher

is the only source of help in the classrcom. |f the teacher is already helping
another student, the tape recorder can be @ source of help to others.

Each oi the Thirteen slide programs is foliowed by a sheet of five to ten
problems which reiterate the concept found in it. Copies of the audio script,

.-~ as well as the follow-up sheets, can be found at the end of this report and are

therefore incorporated as part of it. (Appendix “C").

In all of the video programs, manipulative materials which the viewer could
see were stressed. The program on z's and #'s revolved around the 12 inch ruler
and segmenis of 2 x 4 vwhich displayed the concept of how the ¥ and & receive
their names.

- The story problem program had cans of snup, gallon jugs of water, and
dinner plates to represent the objects involved in each problem. Each problem
was concluded by drawing small sketches of. the physical objects the students
had just seen. The idea here was to encourage the student to get some Type
of diagram on paper and not iry to analyze the problem completely in his head.

[
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_ The area -program emphasized the meaning behind the formula: A = | x w.
It included units of square inches and square feet made from poster board.
IT concluded with the idea that length tells one how many square units
can be placed along & horizontal edge, in one row; width tells one how
many rows there are. _ : ' :

The volume program was closely associated with the one on area.
Again, the meaning behind the formula V = | x w x h was emphasized. Cubic
inch units made ‘rom wood were used in the discussion of the volume of
three cardboard boxes. Considering the "I x w" portion of the formula,
it was shown how this tells one how many cubic units are in the first tayer.
The height is needed to tell one how many layers there are. Outlines and
follow-up sheets of the four video tape programs can also be found at the
end of this report. (Appendix "D",)

Audio tape was selected because it is one of the most popular as weli
as inexpensive audio aids found in most school systems. The tape recorders
rented during the course of this project can be purchased for about $140
each. Tape, in quantity, runs about $2.00 for 1200 feet. When compared
to the other two areas, audio tape is seen to be the most inexpensive.

Besides the audio fape expenses, the slide and audio tape « vices
have The additional cost of producing the slides. A 135 m.m. stide film
of 36 exposures will run about $3.006. The cost of developing each slide
is ten cents, A carfridge for storing the compieted siide program costs
$3.00. For additional information regarding the costs of this device,
see Appendix "A". One advantage this method has over the audio tape is
that it appeals to both the seeing and hearing senses of the viewer. Not
onty is The viewer hearing the concept, he alsc sees it on the screen.
Another advantage it has over filmstrips is that the program can be varied
To suit each teacher's ideas on how a concept should be presented. Cer-
tain slides may be omitted or others inserted to make a more meaningfu!
progiram.

The video tape has the specific advantage of a more continuous audio
and visual program than do the audio tape and slide programs. Again, it
appeals to both sight and hearing. .In a s!ide program, there are split
seconds during the changing of a slide when nothing appears on the screen.
On a video tape program, such split seconds are at a minimum. That is,
once a video program has begun, there is usually always something on the
screen in front of the viewer. Video tape is often prohibitive to most
school systems because of i+s great expense. Besides the huge initial
investment necessary to provide the studio and recording equipment, +the

~video tape itself costs about $60.00 per 60 minute reel or approximately
$1.00 a minute.

Livecinia Public Schools had the video tape program available before
this project received approval. |+ was for this reason that this director
decided to include this device as one to be studied in relation to low
achievers, - '




- The ultimate goal of the dircctor was to have four sources cf help
in the refresher ciass at the same time. These were: (1) the audio
"tape exercises; (2) the slide programs; (3) the video tapes; and (4)
the teacher. : '

All four activities are performed in a classroom where individualized
instruction is encouraged. In fact, the course has been stiructured
around individualized instruction. The students have access to the four
sources of help when they have need of one of Them.

Anytime the teacher presenis a general topic such as finding common
denominators, he does this at the beginning of the period and usually for
not longer than 15-20 minutes any given day.

The work sheets which follow the use of the video tape ~+ sltides have
shown that these materials have accomplished Ttheir purpose-~ihat is, the
teaching of the various single concepts previously mentioned iw this re-
port. Nearly all of the scores on the worksheel were 100%'s. Two students
received 90%'s and nzeded additional explanation of the particular probiem
missed before They could do it.

L

Below is a chart which shows the usage of materials during the week

of May first to the fifth, '

USE OF SINGLE CONCEPT MATERIALS

MONDAY TUESDAY - - | WEDNESDAY THURSDAY. ! _FRIDAY

| Audio
i student 5 students 0 students i student 2 students | Tape
2 students | 2 students | student 3 students 2 students | Slides-
' Tape
0 students | O students 5 students 6 students 6 stude~*s | Video
' Tape

Friday best exemplifies The goal meniioned before. While these ten
students were involved with the materials, the teacher was able fo help
others., Still others were working on assignments in <he text used with
refresher mathematics. Thus, five groups of students were functioning
in a room where many teachers still feel that lecturing to the entire
group on the samz topic is the way tTo teach low achievers.

One hears talk aboutl ability grouping in a class. And it is a lot
easier to talk about it than to put it in practice--especially in a group
whose average percentile rank.is ten or lower on the Lee Clark Arithmetic
Fundamentals Survey Test. As it turned out, there were several groups
containing only one person. Yet, procesding at his own rate, covering
topics when he was ready for them, this person showed much growth in a
year's time. (Sce Appendix "E").,

-G




The follow~up sheets for the single concept exercises, and the number
of times each was used in the classroom, have shown that these materials
represent an advance in the individualizing of instruction for low achievers
assigned to these sections of refresher math. A more thorough evaluation,
using various testing devices, is recommended.

f . ~ CONCLUSIONS, lMPL'tcATious'AND RECOMMENDAT | ONS

The Project was wel! accepted by the sTuden*s, Very few realized
that the dnrecfor of The Project was ac*ua!ly Their teacher. In fact, very
few suspected there was anything different in refresher mathematics %his
year than there was last year or the year before that.

There was a de.inite change noticed by the.director. This change
was in the gencral morale of the students. A class such as this needs
variety. Attention spans are short; varlety helps maintain interest. 1{f a
sincere interest exists, attention does not wander. I[f altention does not
wander, isn't the student more likely to absorb the subject being considered?
This is one question the director has had answered during the course of this
project. Comments like "This is my best class," and "Boy! This hour goes
fast," were made in a class which usually lacks such statements. , :

Other facts were very emphatically driven home by this director's
oppoirtunity to work on this project. These facts wlill be presented
here as the director saw them at Franklin High Schoot. The regular
assignment for a teacher is five classes with one period for consultation.
Among these five classes are usually at least two classes of students
having higher ability than those found in refresher mathematics. These
two classes serve 1o balance the attitude so often found in refresher
mathematics or similar courses. This director attempts to portray that
attitude now, and later he will suggest some solutions which might remady
this attitude,

Untike the higher u2iitty courses where much of the feedback from
. The students is positive, the refresher mathematics Type course often has
" prevalent an "l couldn't care less" atmosphere. The: positive feedback
might be exemplified by a student's show of interest for the subject material,
by the Kinds of questions that are asked, or by many other reactions known
to those who have taught the higher abiiity student. There is a definite
lack of such reactions in the lower ability classes.

This director was teaching only refresher level students. These are
students achieving ten percentile or lowsr on the Lee Clark Fundamental
Test. The director found that moterials produced under this project
helped create an interest on the part of the fwo classes of students in
Involved. Yet, having no higher level students to balance the lack of
much positive reacficn undoubtedly had an effect on this director's morale.
He feels this may apply to anyone who has had an assignment of all lower
leve! classes,

Aruitoxt provided by Eic:

ER&C




Teachers are so often _loaded down with duties such as correcting
papers, attending meetings, and other related activities that they have no
time ‘to prepare good .lessons for their classes. It is one thing to know
the subject matter thoroughly and quite another to present it to a class.
To present it to a class in an inferesting manner, t+ime must be spent in
+hinking out a plan that will best suit the class involved. But, for
lack of time, the amount of time spent along these lines is offen a .
minimum. What classes often get the short end of this deal? Low ability
r : classes do !!!!

Teachers of advanced placement classes in a few systems are some-
times given an hour of released time In addition to their consultation
periods in which they prepare better lessons for the higher ability
students. Might it not be just as important to give teachers of the
lower ability students the same amount of time in which to prepare more
interesting lessons for the refresher mathematics level student? A limit
of two or three low ability level classes to an individua! teacher should
be enforced by a school system to ensure some positive feedback to that
teacher from his other classes. |

1 s
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There are not enough supplemental materials to be used in classes
! for the low achiever in mathematics. It has becn the purpose of this
; project to investigate the development of such materials, Nineteen

; audio-visual devices directed specifically at the low achiever were

i ' developed under the auspices of This confract.
}|§

i

Two types of exercises were developed using audio tape. One Type
is simply an exercise designed to increase t+he low achiever's speed with

basic facts skills. The other is a story prcblem exercise.

Thirteen audio tepe and slide programs were developed. They are titled

as follows:
0 Addition of Fractions 7 Ratio
| Subtraction of Fractions 8 Proportion
2 Multiplication of Fractions 9 Ratio and Proportion
‘ 3 Division of Fractions 10 Story Problems and Pro-
« 4 Improper Fractions and Mixed Numbers portion 7
5 Multiplication of Decimals i1 Story Problems and Percent
6 Division of Decimals 12 Percent

. Four video Tape programs were daveloped. They dealt with:

| . l. £'s and &'s

2. Story problems
| 3, Ares

| : 4, Voluma
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As each exercise was completed, it was inltroduced into the classroom
for use by low achieving mathematics students. This was made poscible
by the assignment of two such mathematics classes to the director during
the course of the project. Followup sheets were administered to the
participating students as they used the various exercises.

These follow-up sheets for the single concept exercises, and the
number of times each was used in the classroom have shown that these
materials represent an advance in the individualizing of instruction
for low achievers assigned to these sections of refresher math. A
more thorough evaluation, using various testing devices, is recommended.
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REPRODUCTION COSTS OF SLIDE PROGRAM

No. of Audio

Slides  Slides  Tspe  Total
Program O Addition of Fractions 23 l.60 .50 5010
Program 1 Subtraction Qf Frzctions . 33 6.60 . ..SOA 7.10
?rog;am 2 Muitiplication of Fractions - .36 7.20 .50 | 7.70
Program 3 Division of Fractions ' 33 6,60 .50 | 7.10'
Progran L Improper Fractions and 37 7.0 .50 - 7.90

Mixed Numbers : _ -

Pfogram 5 Mﬁltiplicg}ion'bf Decimals - 22 | L.L0 50 ) 4,90
Program 6 Division of Decimals _ 28 5,60 .50 6.10
AProgram?? Ratio | | - 16 | 3,20 .50 3.70
Progfam 8 Proportion o 21 | ‘h.Qé._A 50 h.YO'
Program 9  Ratio and Proportion 17 3,10 50 . 3,90
Program 10 Story Problems aﬁd Proportion 31." 6.20 «50 6.70
‘Programvil Percent in Ratio Form 28 . 5:60 . W50 6.10
Progfam 12 Ratio and Percent 21 . 20 - W50 _h.70

$75.70

The figures for the reproduction of the slides are based on 20¢ per slide in amounts
of 100 or more. Otherwise, the cost for reproducing each slide is 25¢.

A cartridge‘of the type I have been using to store the slides while not in use costs
$3.00, At least two of the programs will fit in one cartridge, possibly three, de-
pending on the number of slides in the programs. '

The actual cost of the audio tape will vary but the maximum amount should not te
greater thap the 50¢ shown for each program. -
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Problen 1
Problem 2
Problem 3
Problem -l
Pro.:blem g
Problen 6
Problem 7
Problem 8

~ Problenm 9

“Problem 10

STORY PLROBIEMS

Chapter 8

B-1

Set 1, Pages 137-138
Position on Tare

000
016
Q36
082'
121
145

110
200
223
216




Set 2, Pages 1L,0-1L1

Position on Tape
Problem 1 | | 000
Problem 2 _ | o2l
Problem 3 I - 058
Prbblem N ' . . : 081
Problen 5 : | 100
Problem 6 . o : 125
Problem 7 . : : 157
Probleﬁ 8 | - 1865
Problem 9 | | 205
Problem 10 . - ey

B~2

Full Tt Provided by ERIC.




e et e e e o e e e e e e s e s e eninie e e AU I

Set 3, Pages 142113
Position on Tape
Problem 1 | , 600
Problem 2 : o 073
Problem 3 . 095
Problemn : ’ % 127
Problen 5 _ o | l_ ‘ 192‘
Problen 6 | | 225
Problem 7 - R ‘  2L8
Problem 8 . : | 272 | | | %
Problem 9 4 h 293 i

Problem 10 - 350

)




. "Set L, Pages 1h-1h5
| Pogition on Tape

»Problem 1 ' | '600
Pnoblém 2 a ‘4 . _ 027
Problem 3 | | . | 056'
Problem h _» ' | - 071
Problem 5 | - 100
Problem 6 | | | 122

' Problém 7 | | } 161
Problen 8 | | | 199
Problem 9 . | 230
Problen 10 ; ' . ’i 251

B-4




\ Seﬁ ¢, Pages 116-1L7
Position on Tape
% Problem 1 | - 000
3 L. o Problem 2 - 03k
; i _ Prgblem 3 _ | 053
5 Ppoblém L . o8l
’ Problem 5 . | 099\
i | froblem 6 a 137
Problem 7 o L 165
Problem 8 s | | 197
Problem 9 . . 218
f?oblem 10 o | : -2h0
I
?
‘ (-]

B-5




ADDTT[OI OF FRACTIONS

- L e s T e et Y

The purpose of this tape is to help you add .numbzrs involving frac-
tions. Every time you hear this sound _ you should press the control

% ~ button to see the next slide. You should now have slide 1 in front of
; . you, If you do not, push the conlrol bulton until it appcars.

! - Notice that on slide 1, you are asked to add 3 2/5
, , +1 L/5

S nrm oo op WA

Since you already have & comson denominator of § in the fractions, all
you. have to do is add the numerators and put the answer over 5.

| ' ,
(2) '
BEEP 2 + 4 = 2 +.mﬁ = § i
5 3 5 3
(3) *
BEEP Same as number 1. Then add the whole numbers.,
(L)

!

BEEP = 3 + 1 i Then our original problem cltn its answer looks like

thls,

T —

(5) 3 2/5
BEEP . + 1 L/5

]

E e T

Il 675 We are not quite finished as 6 is an improper fraction and
must be redvced, . .
(6)
BEEP 6=5 * 1 = 11/5
T 5 g 4
-07) . ]
BEEP. So we now add 1 1/5 to the l} we already had 1n our answer and we get ‘
. 5 1/5 as the final answer to our problem.
- (8) - |
+ BEEP Here is another problem. 5 1/8
! SRS +2 3/16
E. % J (9 ) Notice it is quite simple to add the whole numbers. 5
| (Beep) ' *e
| | | | T
! ' ( 10 ) |
@ BEEP Before we can add the 1/6 and 3/16, we must find a common dnnonwnatoro :

Can ve change 1/8 into 16ths?

>




( 10
BEEP

(11

BEEP

(12
BEELP

BELP

(316

" BEEP

(a7
BEEP

( 18
BEEP

{ 19
BEEP

( 20
BEEP

[ 111

1 = 2
g 16
Ask yourself the question? 8 x 2 = 16
8 x 2 = 16
Here was our problem: 1 = 2 (how many)
8 16
We found that 8 x 2 = 16, Since we must multiply the bottom by

2 to get 16, multlp ly the top by 2. VWhat do you get?

1 x 2 equals 2
sowe gep 1 x 2 = 2
B x 2 16  This means that 1 equals 2 .

16

Our- original problem was: 5 1/8 Sinc we found 1/8 equals 2/16,
. , + 2 3/16 let's put 2/16 in place of 1/8
‘ and our problem locks like this.

]

g 2/16

+ 2 3/16 Ve 'are now ready to finish

Wt cter A aTR st B

We already had 5 2/16 So the answer is 7 5/16.

+ 23/
75716

Do “this problem in the next 60 seconds. Write it on a sheet of paper,
You have 60 seccnds, :

60 seconds ~- Your final answer should be 6 1/7.

Try this one in 60 seconds, 6 1/3
: + . 3.1/12
Hint: OChange both the botlom numbers of the fractions (denominators)
to 12,

Your flnaJ answer should be 9 5/12.
Now ask your teacher for the problem sheet that goes along with this
progran, ‘
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52 g + 3 = § Add the whole numbers,
1 - , _ -
+ 3 k 2 4 g = é Note that you add only the numerators,
1 7 [ T
Your answer should be 8 6
S {
3 % Note that the denominators of the fractions are not the same,
+ 6 3 In this case, you must change 1 1o %'béforo you can solve
= bWy 16
-*iyé“ this problem. This is how you do it
Steps (1) (2) (3)
hox 2 = 16 1 x b = b If you multiply the bot-
LKL 16 tom number by L to get
» hox L = 16 | 16, you nust also mulbi-
| ply the top number by L.
So the original problem looks like this:
1 b _
3y = 39z g 4 g = f
3 3 Lo o= 3 . g
=+ - -+~ o . (o e g A St
64z *64z7 16 5 T8
Your ansver S}ould be 9 !
. : 7 1%
Now try the following problems. Reduce all answers. Rehember that before
vou can add factions, they must have the same denominatore
I IS 5, 1 2 6. 19 %
1 o L -l §
t 1z t2 * 610 * L
1 8. 5 3 9. 1 10, ), 2
2 2 9 o L&
33 2 3 '3
3 . ' 1 s 23 1
o+ + e : F 3t + g L
> §; LY 16 > g
[ 2
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SUBTRACTION OF FRACTIONS

The purpose of this tape is to enable you to subtract numbers in-
volving fractions. You should have slide #1 in front of you. After I am
finished giving these directions and you hear this sound again, you should
flip slide #1 over and look at slide #2. After I finish talking about
slide #2, you will hear "this sound again" and should turn to slide #3.
This will continue until the end of the program. Remember, every time you
" hear " you should flip a card, ' -

Now, getting back to card #1,

(1) Notice the problem here is 12
. : - 2-1/5
You are, to subtract 2-1/5 from 12, (Beep®*) To do this, we must
borrow(% from the 12, which leaves us with 11l. Then, v_. must change
the forih of the 1 to 5/5 and you see the problem, 11-5/5 which you
are to solve. - - 2-1/5

(2) 1/5 from S/Sais L/5, and 2 from 11 gives us 9, and we see the com-
. . pleted problem of 11-5/5
: - 2-1/5
T9-L/5

(3) Reviewing now 1/5 from 5/5 is L4/5 and 2 from 11 is 9. -

(4) Iet's look at a similar problem: (Beep®) 12-2/5

. ' . ~ 3-3/5
Notice in this problem, weire asked to subtract 3-3/5 from 12-2/5.
You can't take 3/5 from 2/5, so this means you musu borrow one from

(5) the 12, leaving 11, (Beep®*) Change this 1 to 5/5 and since we already
have 2/5 on top, we must add 2/5 to 5/5 and our problem now locks lik
thist 11-2/5 + 5/5 = 11.7/5 .

o= 335 - 3-3/5 -

(6) 2nd after solving it, %3/5 from 7/5 is L/S and 3 from 11 is 8. We have
. the problem in its final form of: 11-7/5 '

~_3-3/5
|_8-U/5
-(7) Now, can you do this example: 18-3/8
~ (Beep) - 5-5/8
Write the problem on a cheet of paper and solve il in 60 seconds.,

Time wmwemmmmmn 60 seconds, Your answer is 12-6/8. You should have

(8) a problem which looks like this:  (Bezep)
| o 17-3/3 + 8/8 = 17-11/8
| ' - 5-5/8 s - 5-5/8 .
Since 5/8 from 11/8 is 6/8, end 5 from 17 js 12, in final form, with
its answer, the problem looxs like this: '

mn_A
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(10)
(11)
(Beep)

(12)

(Beep)

(13)
(Beep)

(ah)
(Beep)

{15)
(Beep)

(16)

(27)
(Beep)

.Iet's practice on another couple of fractions. Is 2/3 = L/6?

(Beep) | 17-11/8

- ~ 5=5/8 |
12-£,7°0 Now it's not quite in formal
form bzcause the 6/8 can be reduced, What do I mean by reduced?
Find a pumber that will divide both & and 8 evsaly, Will 2 do this?

6 divided by 2 is 3. 8 divided by 2 is L. (Beep)
So it looks as though our answer of 12.6/3 == 12-3/lj. Now consider only
the fractional parts of the two amswers on the card. That is 6/8 and

- 3/h.

I say that 6/8 = 3/, These are called equivalent fractions even though
each appears different from the other. .You can always check to sze if
to fractions are equivalent.

Congider the form X = 2

‘ ¥y W

To see if 2 fractions are equivalent, one rule says that the number
in the X position multiplied by the number in the W position must

give a produét that is egual to the product of ¥ times Z.
X = 7% Let's write the 6/8 = 3/l right next to the general form,
Y W . | |
Is 6 x L} = 8 x 3? Sure both enswcrs are = 2. This t2lls us that
6/8 and 3/Li are equivalent fractions.

' '

Tey this: Is 2 x 6 = to 3/L? Sure. Both products are = 12,
This tells us that 2/3 and /6 are equivalent fractions. Bquivalent

fractions lead us into a way of solving this type Uf problem:
21.-2/3 ) e '
- 11-5/12 |

I o 4 sttt o8

Before we can even begin to solve this problem, we must change’ one or
both of the fractions into equivalent fracticns both having the same
denominator, This denominator is called a common denominator becauss
it must be the same or common to both fractions.

How do we arrive at the common denominator in this example? Ve

must have a number which both 3 and 12 will divide an even number of
times. (Beep) 12 divides 12 once and 3 divides 12 four times. So,
it looks as though 12 is our common denominavor.

Now 5/12 alveady has 12 as a denominator so ve leave that as it is,
Qur problem is to change the 2/3 into 12ths,
21-2/3 = 21 _
12
- 11-5/12 = 11-5/12

You can ask yourself: tines what nwnbsr is 12. Your ansusry
4 3




(Beep)

(20)

'(Beep)

(21)

(Beep)

- (22)
(Beep)

(23)
(Beep)u

(2L)
(Beep)

(25)
(Beep)

(28)

L. So, if you multiply the 3 by k to get 12, you must multiply
the 2 x li, which gives you 8, In other words

o _uzwh 8

" XL 12

Remember how to check eoulva]ent fract:ons. Try it. Is’

non

| 2/3 -v-8/19° |
Remember 2 X 12 must = 3 X 8. Is i3? Yes, both answers are 2L.

Now we have come a long ways from our orlbln r problem.

We started with 21-2/3
- 11-5/12

and changed its form to 21-8/12
: - 11.5/12

Can you finish the problem now?

Your answer is 10-3/12, which can be reduced to 10-1/k,

3

Is 3/12 = to 1/4?
Is3XLh =12 X1°%
Your final answer should be 10-1/L

Can you do this problem in the next minute?

81/
- 6-1/2 Time: 60 seconds

N aed

Remember, we must choose 2 common denomindtor, I say this time 3t's l,
because b divides lj once and 2 divides L two times.

*

3°o Our problem takes form of:

g-1/h = 8-1/h
= 6:1/2 - 62/l

This is because I looked at the fraction 1/2 = _ and said that

| . b
2 X2 =, Therefore, I must multiply the 1 X 2 also and I came up

with 2/b.
(26) That is 1 X2 . 2
-~ (Beep) 2 X 2 N
Now, considér the problem from the beginning again --
(2] ’ .
(27) 8-1/h = 8-1/k
(Beep) - 6-1/2 = .6-2/L

You can't take 2/L from l/h, so we must borrow 1 from the 8 leaving 7.
Change the 1 to b/l and our problem takes the form

]

7 (28) 7
g1/ + L/L or (Beep) §-5/UL

- 6-2/L, - - ~ 6-2/)
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Then you're finally ready to arrive at the final answer of 1-3/k.

Now, rewind the tape and ask your instructor for the problem sheet
vhich goes along with this tape, V

END




SUBTRACTION OF FRACTIONS

1., We can change the formtof'the number 1 many different ways. Try filling in
’ the blanks of the chart below. ' ' t

1 b - L
1 = i 1 = I | 1 = 5
2 o _ 8
l--2-. 1—5 1-—’8
s - ] = . . ‘ | o
| 1 3 ) ‘ rd . - 1 5

You often need to think about thanging the form of the number 1 in order to
. solve certain subtraction proolems.

5,  Fill in the blanks using the first example below, *

. I
S 11} = 13 + 1 = 13 4 I}.
bo 12 =" 11 4 3 + A
— 5
Coe ___. =' 7 + 1 = 7 + g

3, Fill in the blanks using the first example below.

2 2 2 9 2 9
* 1 - : . L and = ») M: L and L :: L o d
a 27 12 + 7 _11 + 1 + 5 11+ k7 + 5 317
A A : 1, 5, b . 32
b. &b i - + E_ = 3 + + 3 + § +‘ = 3% i
1 ' 1
e, 2F = 2 % = 1 4+ 1 + = 1 4 + E =
¢ 5 —e — — G

ﬁ, Now let's try'to'use some of the ideas above to solve this subtraction probleim.

2 7 . 2 9 -
l'-—. - - :!‘-a 4w
Bl Wz+y Y7 oy
¥ = % = b - If you have 8 = for your answer,
—37 "3;? "'3‘;7' 7 .

|

AN
K P

|

problems. If you did not, get some help before
. going on.
1 . oo
L ] 11* g 8.
' -1

L
" 29

OochN Ccit-
ot

|

B

| - m—t . you should go on to problem 3.
; 5. Try this one. , . | | '
| ‘ ;l " If you have 2 % for your answer, do the next 3




HULTIPLTCAPIOW or FRKOTIOIS
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The purposc of this tape is to assist you in multiplying numbzrs
involving fractions., You should have slide #1 in froat of you. Through-
out this slide program you will hear a ssries of beeps, cach one sounding
like this: -~ Each time you hear this sound ~- that is the signal to
press the button to sse the next slids, '

.

Iet's consider the first problem:

1y '
Beep S x 3/ =

Do you think we could write ths prool>m grapliically?
(2) '
Beep I would like you to consider this rectzngle as one whole unit,
IMAGINE SEPARATING it into four equal parts. Like this: .
3) | | | - i
Beep Now can you choose 3 of these parts? That is, 3 of the Lths. We
call them hiths because we started with 1 whole rectangle and marked
off four equal parts and each part is 1 of the L. Thus, 1/L.
Getting back to our original question, I wanit you to look at 3 of
these chu@ Eapocwa11y these 3,

Beep Notice T have shaded 3 of thase Lths. 3 of the L equal parts. Now
our original problem was |

T

[

Beep Ve have repraéenbgd the 3/L grabnlcnjly by shading 3 of the L pavtso
Now, how do we represent the x 3/17

Beep If I had 5 rectangles with 3/li of each one shaded, wouldn'b this
repressnt 5 x 3/L? Sure it would, FEach reCLanOle has 3 of the L
equal parts shaded and we have 5 rectangles and the Lefore 5 x 3/l

Now to solve the problem. That is;, come up with an answer, Will

; you count the number of littls shaded rectangles? You should have
| 15 of them. Fech small rectangle is L/L of ong_of the large
AR ) rectangles. So, actvally, this 15 repmeuvnbs o
;] : Beep To solve this problvm using arithmstic, you could end up with 15
K ~ “again by writing it as it is on this slide. K
o Notice we multiplied only the numerator 3 by the whols number 5.
B The denominator li stays just as it is. , :,
(8) E .
Beep ~and 5 x 3 =15 - ' : '
T ”1 :

k ; . . i e e P Py




13

Beep

(11)
Beep

(12)
Beep

(13)
Beep

()
Beep

(15)
- Beep
(16)

. Beep .

7))
Beep®

* Now 15 is an improper fraction becsuse the numerator is larger

L

than the denominator. So can you now change 15 into a mixed

=

? 1 divides 15, 3 times
with 3/4 left, so our final answer is 3-3/le

Now lett's go back to our 5 shaded rectanglzs. Only this time,

notice I have numbered the small shaded ones in the bottom rec-

tangle.

Can you imagine moving the small Noo. 1 rectangle up to the empty

space in the 1lst rectangle; Noo 2 rectangle up to the empty space
in the second rsctangle; and, finally, do the same with No. 3
rectangle up into the emply space in the third rectangleo

% i ' :
Once you have done this, we have a picture that looks like thise
How many whole rectangles do we have? Three! How much of enother
3/L? So, all together; we have 3-3/L rectangles shaded.

Remember our original problem? 5 x3/h =5 %3 and our answer of
15 which was = 3-3/l.

We have just seen how from ounr original 5 rectangles we formed 3
whole shaded rectangles and 3/l; of another for a total shaded
area of 3-3/Li Yectangles. ' ,

And what you see in these 3-3/l; shaded rectangles is a graphic
deseription of the answer to our problem.

tH

Tn Algebra there is a rule that says g x 3/4 r-""-|3/'L1 x b, Is it
true in this example? -

This means that 5 x3=3x5

e STy arvaA—re

. Tk |
Now 5 x 3 is 15 and 3 x 5 is 15, so we geb

15 = 15 or
L
3-3/h = 3.3/] So you can see the rule holds or is true

in this example we have just solved.

The problem we just solved wes multiplication between a whole
mmber and a fraction, Ilet's try one that mlbiplies a fraction
by a fraction.




(18).
Beep

(19)
Becp

(20)
Bzep

(21)

" Beep

(22)
Beep

(23)
Beep

try 2 x 3
5 L

Rule for multiplication of 2 fractions says to multiply the 2.
numerators together (top nwsbers) and pub that answer over the
ocne you gel by multiplying the two denominators together. That
is2 x3 =6 '

5xL 20

We must remember to reducg the enswer to lowest terms if it is
not already there, -

1o If you 1ook'at 6, both 6 and 20 can be factored, That is,

20
6 =2 x3=2x3
20 L x5 2x2 x5

a . .
Two shots, OSince 2 is a common factor in +the numerator and
denominator, let's divide it outb.

Two shots, 2 x3 =3 Therefore, we can see that 6

‘ - 0
reduces to 3
10.

Iet's double check to see if 6 = 3

2

o
)
(@)

Remember the rule? 6 x 10 must = 3 x 20

Does it? Sure « 6 x 10 = 60
and - 3 x 20 = 60
o . .

o o 6 = 3

Eoarne

20 10

Now I'd like to see if we can represent this same problem graph-
ic ally °

letfs look at our original problem -

2 x3 You should sez that it is Sths and liths that ve
5 L are multiplying by -each other,
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(2l)
Beep

(25)
Beep

(26)
Beep

(27)
Beep

(28)
Beep

(29)
Beep

(30)
Beep

(31)
Beep

'+ (32)

‘Beep

(33)
Beep

(3h)

Beep

Now let's take a rectqnwlp and do two things to it.- First, let's
separate its top side iuto lths, Sscond, let's separate the left
side into 5ths. Now extend the lines all the way through the
rectangle and count the small rectungles we got by doing this.
’Paucn) Aren't there 20 of them? Our original problem was

2 x 3. We have marked off the Sths and the Liths, Now we must

shads how many of each of thesez we wanbty that is, since we have 2,

-’
. 5
We must shade 2 of the rows rep esenbing 5ths,

Since we are also working with 3 of the liths, we must shade 3 of
the columns which represent hLihs,

, |
Then to see vhat 2 x looPﬂ like, let's put two pictures together,
Now a question for you; how many of tho smzll rectangles are in

the two rows we shaded and are also 1n the three columns we ghadpd°
Aren't there 62 -

Look at the small numbered rectangles. Don't these occur in the
2 rows representing Stns and are also in the 3 columns representing
hiths?

0.X., a few conclusions., How many swall rectangles in 211? 20,

How many small recbangles occurred .in the two rows and 3 colums
at the same time? 6. e :

So we ended up with 6 rectangles out of the 20 possibles

P e e Y wm”

Look a2t ouvr original problem and its answer,
(] ) .

[3g

Have we shown graphically the answer to this problem? Yes, we have.

However, when done with arithmetic you should reduce the answer as
ve did befors,




MULTIPLICATION OF FRACTIONS

- s

1. Fractions are easy to multiply. HMultiply the two top numbers together and
put your answer on top. MNultiply the two boltem numbers together and put that
number on the bottom. Then reduce your fraclion if possible.

. Try this one:

2 % 2 x 3
~ 3y = = 5T S
7 b 7 x k
. Your answer should be 6 3 If you do not see how we reduced this
286 T 1L answver, look at the example done in the

’ next problem.

2. Now try this one:
3 .2 . 3.x.2 _
4 6 T L x 6 7
Your answer should be % . Did you getv zg and forget to reduce it? If you did,

3

R look at this: 6 l6 1 1
24 ° E"'”?c"wﬁfl "Tx31 T %k . . .

!
;
x
i

Since we sec that 6 is a number-common to both top and bottom, we divide that
nunber out. :

3. Try factoring these numbers into prime factors., Break down the nunmbers as far as
possible. Look at the first example.

oh = 6 x 4 . N 6L
= 2X3 x 2x2

i

foat
ne
11

32
8 = ., 8

i

i

X0

I,  Use the above factors to help you reduce these fractions:

6 - 5. 8L

1 35 %5

8 6 o

2~ 8 T 2

m -

“. Mo .ultiply the fractions in problems S, 6, 7, 8, 9, 10. Remewber to try to reduce.
5 2 3 6, 2 3 _ 7. 3 b

3 * 7 g * 5 T 6 * 2 °
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DIVISION OF FRACTIONS

The purpose of this tapz is to help you understand the .process of
dividing ong fraction by another., You should press the button vnbil
slide one appzars., Throughout this slidz program you will hear a series
of beeps, each one sounding like this ~- o Fach time you hesar this

o v 4T g

sound e« that is the signal to press the bulton to sce the next slids,

We should look at several ideas before solving a division problem.

.

(1)

Beep Getting back to slide one. Notice you are asked to
‘ divide 2/9 by 3/L. Before we even abttempt to get

an answer to this problen, there are several ideas
we should think about.

(2)

tH

Beep Notice that on this slide we have four problems. L x 1 =1
LY le""s
8 x1 =28
]-/z'xl:al/e .
These are examples of oue first principle. That
is, you can mulviply any number by ons and gel the
same number you started with for an answer,
(3)
Beep On this slide you can see four more problems, W/h =1
 5/5 =1
8/8 =1
1

Y/

These problems are examples of our sccond principlz,
This principle says if you divide any number by
itself, you get one for an angwer, This is not

"' true for 0/0 but you won't need to know this.

Beep On this slide you see four more problems, These problems are
examples of the principle of reciprocals,

L x% =1

5x1/5 =1
8 x1/8 =1
- Lx2/1 =1
Y% is the reciprocal of L bscause b x % = 1
1/5 is the reciprocal of 5 because 5 x 1/5 = 1 )
1/8 is the reciprocal of 8 because 8 x 1/3 = 1 .
2/1 is the reciprocal of % bocause % x 2/1 = 1 d

e e T e e T S " S o




- Beep

6)
.Bgep

(1)
Beep

(8)
Beep
(9)
Beep

{10)
Beep

(11)
Beep

(12)

Beep

(5) .

S TRV R - N
¢ O LR MY g e e

Ietts look at anpther slide and sec if we can find some reciprocals.

3 x hha‘u = 1
2/3 x what =

3/L % what
2/5 x what

$

n
= b

Well 6 o o o ’Therefbre, 1/3 must

3x10 3x1=3=1
3 3 be the reciprocal of 3.
2/3 x 3/2 = g_.AQ 6/6 = 1. Therefore, 3/2 must bs the reciprocal
' 3 2 ~of 2/30
3/ x b/3 = = 19/1? 2 ] Therefore, L/3 must be the
E x 3 reciprocal of 3/L,
3
2/5 x5/2 = 2 x 5 110/10 = Therefore, 5/2 must be the'reciprocal
3 X 2 of 2/50 |
- Now let's look ét all four of the
examples we started with at first.
3x1/3 =1 3/bh x b/3 =1
2/3 x 3/2 = 2/5 x 5/2 =1

In each of these four examples; the
reciprocals are underlined. A rule to
remember to get the reciproczl of a
fractionsy turn the fraction apolde dowre
Notice the reciprocal of 2/3 is 3/2,

The reciprocal of 3/h is Lh/3. The recip-~
rocal of 2/5 is 5/2, Now 3 is the same as
3/1 (3 divided by 1 is 3) And the
reciprocal of 3/1 is 1/3. So again we
‘have turned the fraction upside dowm,

Here is our fourth principle. 1/l =14
' /1 =5
8/1 = 8 |
X1 =1 That is, any number

divided by 1 is that
: - number o .

Iet's review, Here is a slide that has all four of the principles
applied to a nurber, :
lo ,-I-Xl”h

2, L/ =1
. 39 )..lxl/d_.,”-

he WAA=1

-
1




(12 continved) .
o . l. Number onc says we can mulbiply any
nunber by one and get that number,

2., Number two says if we divids
nunker olhzy than zeros by 3_1;50]{‘
ve geb oneo

’ o - 3, Number three shows us that the
reciproczl of a fraction is found
by turning the fraction upf"ndn dovn
(or inverting). In this example

% is the reciprocal of l.

o Number four tells us if we divide
any number by one, we get thal
nusber i‘o.c' arn answer.

- - e owe W

(13) :

Beep Now be ek 1o ,our orn_g.nml problen 2/;. How do we solve this?

: 370

' () .

{ Beep Is this true by one of our principles? Sure. The principle that
1 says if we multiply any mumber by one, we get that number,

(15) |
Beep Now lecok at the 3/L. Does it have a reciprocal? Our reciprocal
rule tells us that the reciprocal of 3/L is L/3.

- (16) .
Beep Can you multiply the 3/ by L/3? Now we aren't finished yeto. Since
; we moltiplied the denominator (cvc, the bottom) or our originasl fraction
by /3, ve must multiply the numerator (at the iop) by L/3 also. And
ve get a problem that takes this form,

o an

| Beep  2/5 x I/3 -
f 3/h = i/3 Notice on this slide, I have not written the one. Do you
: o know what happzned to it?
(18)

Beep _Answc:r this question? Vhat is h[ 3 equal to? One! Do you see now
t | - /3

tha’c. I have just chanﬂea the form of the one?

(19) «
Beep Instead of saying 2/7 = 2/5 x 1 :
3/11- 3/1', - -
: (20) | o - -
Becp I now - have 2/5 = 2/5 x L/3 ‘ |

»

? .
37 37L x L/3 0K, We are almost ready for an answers




(21) ‘ . . o
Beep By our reciprocal rule, what is 3/L x L/3 equal to, If you have
forgotlen; What is 3/L? Vhat is b x 37
(22) | -
| Beep Then.vhat is 12/12? 12 divided by 12 is one.
(23) .
i Beep Now our original problem takes the form of 2/5 = 2/5 x L/3
| . | 3/L 1
What did the ruvle say wvhen
we had a nuwber divided by
one? Didn't we gel that
same number?
(2L) - : . |
Beep In other words, 2/5 x /3 =2/5 x 1L/3 Now finally we are ready to
1 get our ansver, :
(25) ,
Beep 2/5°xL/3 =2 xlh
! - 5% 3
f
(26) ~
.Beep And: 2 xh =8 or8
o 5x3 15 15 ,
ety - | .
Besp let's rc-iew, We started with 2/5
| . 3/k
(28) : N .
Beep We looked at the botlom number or denominator and asked the question.
What is the reciprocal of 3/L? You said /3 and we multiplied both
top and bobtom by L/3, . '
| 3 (29) ' ' .
Beep Now /3 over Li/3 is equal to 1 so we haven't changed valuve of original
o problem, We kmow that: 3/ x L/3 = 12 =1 So our problem took the
form of 12
(30) -
Beep 2/5 x L/3 which was equal to 2/5 x L/3 and working this
1 . : multiplication problem
out, we arrived at an
answer of:
[ 3
(31)
Beep 2 x )k Which is equal to 8
';. : g x 3 13 .
N (32) | - SR
Beep Can you do this problem using the four rules we have gone over today?
- A3
- 3/
Good luck! ,
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DIVISION OF FRACTIONS

I L s TR AVt Bl JLIAT WD etely & e S e 8 e @ hed

Fill in the blanks using the first problem in each colurn as an example.
' -?~X-,-3w“1

hx1=1Y . 5" 1 o 3 Y
8x_ =28 6 = 1 - 3,5
3 X 1 2% . o . 5 3 o
: ’ ’ 7 :L“. . 2 . » 1
1?' X

These problems are examples of the ideas you shovld have in mind when dividing
fractions, .

Here is one example of dividing one fraction by another,

E_ L % R
Haoxlegbl o x Zoe L T2 =3 x7 =03 x 7. 2Ls 258
2 n$L" 7. 5 i L R K 8
7 e

Try this prcblem using the one above as an example. - Fill in the blanks.
2 2 2 5

- o e X
—*13-"*”..».«}{1 =-L§—~uxm =2 3 E .'&?3;' xg:;’ 2}; ' =2 JO =
) pot it L g"" -~-~—»Tw--«~¢~w o

= -p . X

5 ':)’ 5 h A . l

Try doing this problem writing in 211 the steps as in the above problems.

1
5. -
3
X
The problem below shows the shortcut that is often used instead of the longer
method in the above problems, T
;
1‘7,.1 8:;:1- .:8::
g m g 3L m ka8 1xBe B2
L 8T BT wRT % T
When you see 1 =7 : 1 1
: 8§ ¥ 8, all you do is invert the 8§ (turn § upside doim) and multiply:
© ,‘7
w o= 1 8
5'% g %7
=1 x8
) “8};7
= =1
56 7




1

. ' .
1] ]

¥
3

<
3

Use the method in problem li to solve this problem:

L4

2
¢ ws
?

Ui
o=

3

>
L

9
If your smswer is 1-20, go on to the other problems. If you did not; try to
find your mistakeo. Then do problems 6, 7, 8.

: 5.

1 . 2 =8 7' 3 L& = .S-. :-- .3 =
& 7 3 -8 =5 9 ¢ %




(5)

TMPROPER FRACTIONS AND MIXED NUMBERS

The purpose of this tape is to help you understand en improper.
fraction and how it is related to a mixed number., Often it is necessary
to change an improper fraction to a mixed number or a mixed number to an
improper fraction, These two operations will be seen on this program.

You should press the control button until slide one appears.
Throughout this program you will hcar a series of beeps, each one sounding
like this =~ o Each time you hear this sound -~ , that is the signal to
press the button to sece the next slideo

(1)

Beep Now on slide one you see two types of fractions., One is a proper

fraction, the other is improper. Do you know the difference?

The first oﬁe, £/12 is called a prdper fraction, The top number
(or numerator) is smaller than the bottom one ( or denominator Yo

fhe second one, 12/5 is an improper fraction because the numefator
is larger than the denominator. It is with this second type we will
work first. ' A -

(2) | “

Beep Here you see a series of 3 improper fractions. 12/5, 7/6, and 10/3,

i T want to change each of these to a mixed number. Iet's work with
the first one, -

(3) - | - .
Beep To change 12/5 to a mixed number; you should realize when you look
at 12/5, you ave saying 12 divided by 5. ‘

(k) "
Beep Now it looks like a long division problem., How many times will 5
: go into 122 Well, 5 x1 =5, 5x2 =10, and 5 x 3 =15, 15 is
too large so it looks as though 5 will go into 12, two times with
some left over, How many left? ‘ |

Beep 5 goes into 12, 2 times. 2 x 5 is 10. and 10 from 12 is 2, So we
_ . have a remainder of 2/5,

6)

\ oo .

Beep And our final enswer looks like this: 12 divided by 5 is 2-2/5,
2-2/5 is called a mixed number because it has a whole number and a
fractional part.

(7)

Beep And our original problem of changing &n improper fraction to a
mixed number has been completed,




Lo e v

(8)

Beep

(9)
Beep

(10)
Beep

(11)
Beep

(12)
Beep

(13)
Beep

(1)

Beep

(15)
Beep

(16)

‘Beep

(27)
Beep

(18)

" Beep

(19)
Beep

(20)
Beep

(21)
Beep

Now our second *mproper fraction was 7/6o Can we change this to a
mixed number? .

7/6 equals 7 divided by 6.
6 goes into 7, once with 1/6 left. And our problem takes the form of:

1-1/6 is a mixed number because it has 2 whole number and a fractmonaJ
part.

And we have changed the impropef fraction 7/6 into a mixed number of

1-1/6.

Can you chénge the 3rd improper fraction we started out with to a
mixed number? 10/3 is = to what mized number? :
You have 15 seconds to change 10/3 to a mixed number.

You should have 3 and 1/3. 10/3 10 divided by 30

3 divided by 10 = 3-1/3. 10 divided by 3 is equal to 3-1/3
Therefore, our original problem takes the form of:

10/3 = 3~1/3

Let's look at the 3 mixed numbers we have come up with.

2.2/5 1-1/6 31/3

. let!'s see if we can start with each of these and change it back to a

mixed number,

First, 2-2/5 is equal to some improper fraction. Iet's find ite.

%

2-2/5 =2 + 2/5

2 +2/5 = (2 x1) *+2/5 Ivould like to change the form of the 1 on
the right side of this equation to 5/5. Do
y;u know why I chose 5/5 rather than 3/3 or
€/67 . ’

Our problem now takes the form of (2 x 5/5) + 2/5




(22) : |

Beep And from this we get (2 x 5/5) +2/5 =22 x5 42 =10 +2
' . S 5 T

(23)

Beep And finally, 10 +2 =12 And so the problem of changing 2-2/5
o 5 §  into an impropsr fraction has been

. - completed,
1 " (2h) |
£ Beep And we have 2-2/5 = 12/5,
i » .
{ - (25) )
5 - Beep Can we do the same with this mixed number? 1-1/6 = 2
t (26) - | |
Beep 1-1/6 =3 + 1/6, ILet's change the form of the 1 again, This btime
" to 6/6, L | ,
L e -
i Beep Now we have.l* 1/6 = 6/6 + 1/6
1B - . .
% (28) - .
1 Beep And 6/6 + 1/6 = 7/6
| T 1) | |
| ‘ -~ Beep Our problem is finished as we have changed 1-1/6 to 7/6.
1 (30) |

Beep Now for our last mixed number. GCan you change‘3ml/3 into an improper
fraction? Try it. You have 30 seconds,

| ' Your answer is 10/3

| (31) S
R Beep 3+1/3 =3 +1/3
(32) |
Beep 3+1/3=(3x1)*1/3
- (33) o
‘Beep Change the 1 to 3/3 and you get
(3) |
Beep (3x3/3)+1/3=3x3+1
. , . 3 3
(35) .
'+ Beep 3 x3*+1=9g+1-=10
? 37 3 3 3 73 -
(36)

Beep Then your problem is completed, You have changed 3-1/3 into 10/3. - -
In other words: 3-1/3 = 10/3 | :

A




. IMFROPER FRACTIONS AND MIXED NUMBERS

ile Change the forms of the given problems as is done in the example a)

' X
a) X:Y = § = Y/X
b) 1153= = =
¢ 20 2_.2 2 2
g =5/12 =2t =
o

Change this improper fraction to & mixed number. Follow the example above.

13
o=

3, Here is an example of changing a mixed number to an improper fracbion,

e e W A s e T L we
.

| 2 2 2 : : L = ) 1
[ 55 =g+ % =g(1) ¢S See if you can I =L+ s W(1) * %
! 3727375 ( ) 3 £i11 in the ' ' S
; } 5(2 , 2 missing parts = h()+%
| 3) 3  to this prob'lem: L 16 ,
; 15 2 : -‘[1 | —atnirsna t.
m 2 4 5

| 373 :
| = 17 -
! 3 ) » - ~ ]

; ! 2 > ' * : - h]
| : o Change 3—5- to an improper fraction. Follew the pablern in problem 3 aboveo
[ ’

I m 5, 6, T, change the mixed number to an irr;proper fraction,

3 2
‘ o 1e o 6o 5 0 &
5 7.’2 Sh | 7 h3
] In8, 9, 10, change the improper fraction to a mixed number,
.8, 22 9 Ll 10, 33
o= 10 = 6 =
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MULTIPLICATION OF DECINMALS

The purpose of this program is to help you multiply numbers involving
decimals, You should have siide one in fron of you, If you do not, push
- the control button wntil it appears. Throughout this program, you will hear
a series of beeps, each one sounding like this _-~- , Each time you hear
this sound -~ , that is the signal to press the button to see the next slldeo

1, Now back to slide one.
' . Hexre you see one equation

(1) . , R ,
Beep 2=2 Number one says that the whole number two
| ' might be £.id to have an invisible decimal
.point and 211 I have done is shown you
. vhere 1t is. This is fruve for any whole
a nunber, if the decimal point does not -
appear, it can always be placed to the
right far behind the number as it is
shown on this next slide,

(2) | - |
Beep 3=3. In each of these cases, you can see that
11=11, the decimal point always is placed behind
_ 101=101. the number.
(3) I - . :
Beep Now, look at .two m~re numbers. - '
L 201 o '
3025 . These already have decimal points, so we
- ‘ do not have to be concerned with placing
o them any more o _
(L) - -,
‘Beep Now, will you look at this problem. ‘
2,1 | We can go ahead and multiply the nﬁmbers
X 2, " and you come up with a problem that looks
, . like this.
(5)
. Beep 2.1
X 2o
27 And the numbers in our answer are:’ four-two
But you are not finished yet, because you
must consider where to put the decimal
. point in your answer., I am going to tell
. You the rule and then show you'why we
: need it.
n_24




(5 continued) . | Look at the.two mumbers you multiplied

(6

Beep

(7)
Beep

(8)
Beep

(9)
Beep

(10)
Beep

(11)

Beep

(12)
Beep

(13)
Beep

S o . %2, multipiy the numbers. We get

!

together. How many digits or numbers
are on the right side of either decimal
point? The one is on the right side of
the decimal point in 2.1 . There are
no numbers on the right of the decimal
point in 2. We have a total of one
number on the right of either decimal
point. Now start from the right in your
answer and count one place and put your
decimal in betwsen the 2 and the !,

And we have completed our problem and see its answer ;
of .2 ' |

Now a question for you., Why must the decimal go there?

Rather than in front of the I or behind the 2. To help

you see why, lel's look at the same problem again but in
fractional form,

. ‘
Since: 2,1=21/10= 21/10

- and .
2, » 2 our problem takes the form of:
, | 1 '

2.1
x2 =21lx2

10 1
21 x2 =21 x2 =2 and )2 can be reduced toy~-2
1 1 10 0 10 _ 10
ég_ and the h»mg written as a decimal takes the form L.2 %
10 10 TIsn't Lo2 the same answer as we had back on slide (6)? ’

~

Same as (6). Sure' it is. Now it is a lot easier to get
. | the answer directly through decimals but
: the work on fractions often helps you to
understand why the decimal goes wher it does,

Iet's try annther problem. 3.25

a problem that looks like:

3025

x 2, \
650 and the numbers in our answer are six, five, zero,




1 ¥ "l‘
(13 continued) o But don't forget to put the decimal point
| ' in your answer. Otherwise, it is wrong.
How many numbers are on the right of
either decimal point? Aren't there two?
The 2 and the 5 are on the right of the
decimal point in 3.25 so you must start
-on the right side of your ansvier and count
over two numbers., The O would be one and
the 5 would be 2 so your decimzl goes
between the 5 and the 6,
. () ' -
., Beep  And our problem takes the final form of 3.25 P
| % 2. - |
6,50 and the problem is
completed,
Again let me show you
why the decimal must
go there,
. . .
(15) | - |
Beep Since: 3.25 = 3-.25 = 325 and 2, =2
. 106 7100 1
(16) - |
Beep | We can change the form of our problem from B
- decimals to fractions like we did before,
3025 =325 x 2
X 2, 100 1 Now multiply the two fractlons together,
We see: 4
(17) | 3
Beep 325 x2 = 325 x 2 = 650  Reducing 650 we get:
: 100 1 100 x1 100 10
(18) | | o
"Beep 6~ 50 which when changed to a decimal is 6,50, Isn't 6,50 the same
¢ 100 answer that we came up with by multiplying the two d801mals
together? .
(19) - L
Beep ~“Same as 1llj, Sure! You can see that it is. Try this problem now,
(20) | :
Beep 3,25 : _ . 3
x 201 Write it on ‘a sheet of paper and work it
in the next 60 seconds. Remember, you

have 60 seconds. Begin!

i - ' 60 seconds lapre,
|

b}
[-V . Co P Y e




(21) . . -
Beep You should have a problem that looks like this: 3025
. . ’ ] 201
'- ' . 325 :
| : . 650 | ;
6.825

Remember how your decimal is placed? There is.a total
of 3 numbers on the right side of eitner decimal point
so ve must start at the right of our answer and count
3 numbers:

, ‘ o the £ is one
| : - the 2 is two
; ' and the 8 is our third number.
o the decimal poinl goes between the
8 and the 6,

a ,
! (22) |
i Beep ( End ) |
.t 4
: Now you should rewind the tap° and asP your instructor for the

ﬂ problem sheet which accompenies this program, |
[ |-
| ~ i
' ‘
|- |
;‘ ! ]
14 ;
i+ §
. |
i . )
IE - ] v
] !
B
i

C-27




T TR TR e T T AR R TR T TR TR T o

A b A St Ml e, Wt A

k!

MULTIPLICATION OF DECIMALS

FILL IN THE BLANKS IN THE FIRST FOUR PROBLEMS

1. 1.5 = 1.IU )

|
|

2. 2.1

3. 15%x21 -
10 10 100

L . : -
Your answer to problem 5 should be the same as the answer to problem 4. If it is not,

try to find your mistake. Then continue with problems 6, 7, 8, and 9. >
6. .4.5 - 7. 8'5

X__6. ' X 1.4
8. <041 9. 3.25

X_.81 - X__ .4

Your decimal point must be in the correct position in the answers of 6, 7, 8 and 9.
You should have counted as mar, places from the right in your amnswer as the places
to the right of either decimal point up in the problem. If you did not, try problem 10.

10.  3.451
X .11

You should have your decimal point located 5 pléces from the right of your answer.
If you do not, ask your teacher for some help. -

*%
[}
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. DIVISTON OF DECIMALS

D s et M W st i

The purpose of this program is to help you divide numbers involiving

decimals, You should have slide one in front of you. If you do not, push
the control button until it appears. Throughout this program, you will

. hear a series of beeps, each one sounding like this - , Each time you
hear this sound -- , that is the signal to press the bubton to see the
next slide,

(1)

Beep

(2)
Beep

(3)
Beep

(4)

~ Beep

. (5)

Beep
(6)
‘Beep

(7)
Beep

(8)
Beep

Now, back to slide 1.

yIx The reason for this slide is to remind
you that all three ways say the szae
thing, x divided by y.
Now let's take a look at a problem.

+
x‘y

S<iin

15 & .05 = 15, = ,05/15."
o

The first thing we must do is to move the decimél oint outside the
division sign to the right side of the 5. %351/159

Now how many places have we moved it? Twd, Then we must alsc move
the decimal point ingide two places to the right, since there are no
numbers on the right of the decimal point, we meke some by writing
some zeros on the right of the decimal point. ILike this: %Jélls OO

Notice I have added 2 zeros to our picture., Now remember, we moved
the decimal outside two places to the right so we must also move
the decimal point inside two places to the right. Like this..

%92;‘15%99§

Now divide the problem., 15 divided by § is 3. 3 x5 = 15
0 divided by § = 0, Then placing our new decimal place in the
answer, our answer has the final form of:

300, Now to help you understand why the decimal must be moved,
"let's change our orlglnaJ problen to fractions and work out
¢ an ansver,

Now 15 is the same as 15/1 (read 15 over 1) and .05 = 5/100 so we
can change the form of this problem tos: -




4

(9)

Beep ' }5 Looking at this problem, it is dividing one fraction by

1 another. From our program on divisioncf fractions; you

5 should see that this problem takes the form of:
: 1060
(10)
Beep 15 x 100 . Notice we multiply both numerator and

' =Y T§ = 1500 denominator by 100
5 x 100 S over
100 5 1 5
Any number divided by 1 is that number,

(11)

“Beep So 1500

g5 = 1500 = 300
1 5

(12)

Beep Isn't this the same answer we got by.dividing the decimals by long

division? Yes it is.

(13) - -
Beep Now let's look at another type: 18.6 5 o3 © 18.6 = .3f18.6

}

Here we again have to move the decimal outside the division sign
one plage to the right so our problem takes the form of:

(1)

Beep o3. 18,6 But don't fgzégﬁo If we moved the decimal on the

: hd outside one place to the right, we must:.also move the
decimal inside one place to the right. So our problem
has the final form of:

(15) g

Beep o3, lBiéﬁ Now we are ready to use regular long division to.come
up with our answer. :

(i6) 62,

Beep t% 10 (6o Why did we meve the decimal again? This could be shovm
18 using a plan like we did for the first problem on this
6 program., But we won't do it here.
6
0

One more type. 16.8 & 8 = 16,8 = 8J16.,8

S
Notice in this problem we are dividing a decimal by a whole number,
See that form on the right side of the, screen, I could alsc write
it this waye ”




-

(18)

Beep

- (19)
~ Beep

(20)

" Beep

(21)

Beep

“(22)

Beep
(23)
?eep

(2L)
Beep

(25)
Beep

(26)
Beep

(27)

Beep

Tyne 111t read problem 8J16.6 decimal divided by a whole number,

8./16.8 This comes from the idea we discussed before on the
placing of decimals in whole rumbers, We have not
moved the decimal at all, We have just shown where
it is in a whole number, .

If we don't move the decimal outside, we don't move the one inside
either and just put it up in our answer, Now work oul the problem
in long division. ‘ :

2,1 |
8,/15.8  and we have an answer of 2,1
16 | . o

8
L
Q

We have had 3 types of problems, Type I: whole numbers divided
' : by a decimal, Read problen

.05J15,

Where we had to add some zeros before moving both decimal points
over 2 placeso

Type II: read problem .3/18.6 decimal divided by a decimal.

Where we just moved both the decimal points over 1 place.

Where we were dividing by a whole number and just left our decimal
where it was excepbt for moving it up to become part of our answer,

Using the ideas discussed on this program, copy these problems on
a sheet of paper. Copy ail of them dowme Then after shutting the
projector off, work them out and hand them to your teacher,

-
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DIVISION OF DECIMALS

Write the given problem in two other ways as the first example.

a)

_}g__ .o = s

y - XiY Y/ X
b) —3—= ==

A
c) =5-2-=
d) = = 3 2

Write this problem in two other ways as you

1.7/ 3.4 =

‘
L ]

Change 3.4 to a fraction: 3.4 =

Change 1.7 to a fraction: 1.7 =

Now divide the fraction in problem 3 by the

SO

Your answer should be 2.

Look at the same problem using decimals.

did those in problem 1.

fraction in problem 4.

I T T Y T

1.7/ 3.4 You must move the decimal outside on place te the right.
' So you must also move the decimal inside one place to the

right.

&

Now divide. You should get 2 for an answer. If you did,

do 7, 8, 9, and 10. If you did not, check your work.

8. .10/ 1.20

10, 1.1/ 22.33




RATIO

Ratio is a way to compare two items. The next three slides show
examples of the ratio between two items.

(1) |
- Beep If you were asked to set up a ratio of games won to gamﬁs played
for a ball team who had won 10 games out of 12, your ratio would
look l*ke this:
games won - that is 10 ~ 10
Remember - games played that is 12 = 12

(2)
Beep If you were asked to set up a ratio of girls to boys for a class that
had 8 girls and 5 boys, your ratio would look like this:
girls to boys - 8 girls over 5 boys, 8 would be the ratio of
T girls to boys.,

(3) - K » '

Beep leb's say you took a teste The test had 10 problems on it and you
had 9 of, them right. Here!is the ratio of problems right to-total

problens, ' _

9 right 9 . | |
out of 16 10 | ,

(L) o |

Beep You see on this slide 3 forms which say the same thing. The first
form is- the ratio of x to y. The middle form is read x.to y. And
"the third form says x to y. '

It is the third form that is the one that te]ls you how to set up
the lst form,.

I (S) ) )

Beep Take a closer look at the third form. x is the first letter when
you read the form from left to right., So we call x the 1lst term.

¥ is the 2nd letter in the sentence. So we call the y the 2nd term.

(6) ' S
Beep This is always the case, When you set up a ratio the lst term is
on top and the 2nd term is on the bottom,

(7)

Beep Remember x is the first term, y is the second term, So when we Sét
' up the ratio of x to y, we have x over

¥y
L (8) .
' Beep Remember, the first ratio I asked you to set up. A team had won 10

: : - ganes out of 12 played., And I asked you to set up the ratio of
% . games won (lhat's 10) to games played (that's 12) so we wrots:




s, ]

(9) |
Beep 10 over This ratio can be reduced, very much the same way we do
©12 fractions,

(10) .
Beep 10 can be factored into 5 x 2,
12 can be factored into 2 x 2 x 3.
Since 2 is a factor common to both numbers, let!s divide thls
factor out,

(11) |
Beep We have left 5 over or 5 This is the final form of the
| 2x3 - & reduced ratio,
(12)
Beep The sscond ratio was girls to boys for a class uhat had & € girls
. _ , T boys
: so We wrote:
- ‘ :
i . (13) .
| Beep % over - as to the ratio of girls to boys.
IR ' The third ratio was aboub a test you
g _ took and had 9 out of 10 problems.
| - I asked you for the ratio of problems
; B right to the total number of problenms.
(1h)
Beep _9 right
| , 10 tobal problems
| (15) |
: Beep So you wrote over as to the ratio of problems right to total

ol
oo

problems,

| Ask your teacher for the work sheel that accomnanles this program.
" Try setting up the ratios on it.
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5¢

6 is a ratio, The second term is the .

-RATIO
X

A ratio has a flrst term and a second term, Here is a ratio Y . It is read
Xto Y. - : .

Which letter comes first in that last sentence? Isn't it the X? The X is called

the first term. Which letter comes szcond? It is the Y. SQ we call Y the s=zcond

term of the ratloo

g " The first tprm is the - ‘

caruu

You took a test with 10 problems on it. You had 9 of them correct. Wnat is

- the ratio of correct problems to total problems?

§ 9
You should have written 10,

 Read this sentence: What is the ratio of correct problems to total~problems?

1st . 2nd

‘The phrase "correct problems" comes first in the sentence so you should have

that as the First term in the proportion.

The phrase "total problems" comes second so hat is the second term of the
proportion, . .

L3

Try this one,

- Qur class has U boys and 9 girls, "Set up the following ratios,

a. Ratio of boys to girls, CoL .
,-be Ratio of girls to boys. JEt
. €o Ratio of girls to total in class, '
« d Rabtio of boys to total in class.

A car traveled'lSO miles on 10 gallons of gass Seb up a ratio of niles to

gallons,

If you had 150 = 15 as the ratio of miles to gallons, go on to problem 5.
T10 1. . " 150 15

. Notice in this problen, we had to,reduce our orlglnal ratio of 10 to 1 .

A foolball tesam lost two games and won 8 games. What is the ratio of games
won to total gamss played? - -

C-35
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(1)
Beep

(2)
Beep

Y
i . Beep

1)
Beep

P —————

(5)
Beep

b A e T o e R

| (6)
. Beep

(7)
Beep

(8)
Beep

(9)
Bzep

(10)
Beep

T (11)
Beep

PROPORTTON

A ratio compares two items ~ A proportion is a way to compare
four items. ' |

Here is an example of a proportion, Notice the fou - items x,¥y,z,
and Wo

Look at this ratio,
Look at this ratio and see they must be equale

In a proportion these two items must be here in order to have a
proportion, * | '

(1) There must be two ratios,
(2) They must be egnalo

R )

Iet's take a look at two different problems;

Does 3/8 = 6/16 represent a proportion?

First of all, it does have 2 ratios sc it fills the first rule that
we had for a proportion. Next, we must check to see if the ratios
are equal, There is a quick way to do thiso

Took at this picture., See the two numbers that are connected by
the red line. Multiply them together.

Tty

163(3::)480

See the two numbers connected by the line. Multiply these two
‘numbers together.

8
x6
)

Since 16 x 3 = 48 and 8 x 6 = LB, we have equal ratios.




(12)

Beep

- (13)
Beep

- (1h)
Beep

(15)
Beep

(16)
Beep

7)
Beep

(18)
~ Beep

(19)

Beep

(20)
Beep

Here are the two rules in order to have a proportion.

(1) Must have two ratios
(2) EKatios must be equal

We have two ratios., We have just shown that they are equal,
Our original expression is a prOportion.and we don't need the
question mark because we have shown the two ratios equal.

Iet's look abt another problem now,

e~

3/} = 2/3 a proportion., 1lst of all, we do have two ratios. So our
first rule holds. Now let's see if the two ratios are equale.

Do it just like we did the other, Multiply the two numbc—s con-

nected by the lineo

3x3=9
Multiply the two numbers connected by the blue lines
hx2 =28

9

8, we do not have equal ratios,

nn

L

Since 3 x 3
x 2

Then 3/t = 2/3 is not a proportion, Now ask your teacher for the
practice sheet for proportions,
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write yes. If they are not, write no.

PROPORTLON
1. Here is an example of a proportion:
' X . &
Y W
X . . Z . . " TR . -
yis a ratio. 7 1is a ratio. The " = ' sign tells you the ratios must be equal.
fose L and -2
‘Here are two ?atlos. 5 and 12
Since they are equal, we can set up the proportion: §'='-ig.
o 2 '
2. Here are two more ratios: '% = 3%'. Notice the question mark over the equal sign.
| _ This indicates that you must check to see if
%‘ = E%u If the.ratios are equal, then
" you have a proportion.
; Cross mltiply: 3 x 16 = 48 '
: ) 8 x 6 = 48 Since you get 48 for both answers, the ratios
z - are egual. Then you can say that
‘ 3 . e |
. g = EE‘ is a proportion.:
] 3. 'Are'g and'Ig proportional? To answer this question, set up this problem:
221 8
. 3 12
Cross multiply: 2 x 12 = 24
3 x 8 = 24 Since you get 24 for both answers, you can
say zes,'% and i%-are proportional.
4. Try this one: Are-% and-% proportional? Set up this problem:
315 |
. 4 6
Cross multiply: 3 6 = 18
x 5 = 20 glnce 12 and 20 are not the same,
Z'and 3 are not proportional.

In the problems below, check to see if the ratios are proportional. If they are,

2 2 _4 . 31 .5 316
3 % % 1o T 7. 8 % %9
> 1 10 47
8. 9 % T 9. 'g =




RATIO AND PROPORTIONM

Quite often we run into the problem of telling whether two items

‘ave proportional to two other items. The problem is quite simple if you
know how to set it up. This program has three proolbwq we will consider,

(2)
Beep

(2)
Beep

(3)
Beep

(L)
Beep

(5)

Beep

(6)
Beep
(7)
Beep

(8)
Beep

(9)
Beep

(10)
Beep

A femily traveled 100 miles in ten hours,

The next day, they traveled 320 milss in 8 hours.,
The problem---~are these items proportional?

There are two ways we can seb this up.. This way 400 2 320
overl0 = over
10O ~ the miles 320-miles | . 8
10 ~ the hdurs 8<the hours :
or this way:
1.0/400 = 8/320 10 the hours 8 the hours
to go 10O miles to go 320 miles

Either way will allow you to check the proportion.
letts work with this one here., Remember how to check a proportion?
Try .cross multiplying.

10 x 320 = 3200 8 x 100 = 3200

An easy rule to remsmber is to multlply 1st term (the top number)
of one ratio with the 2nd term {the bottom number) of the other ratio,

Since both ansuwérs are 3200, the bimes are proporiional,

Try this problem: A salesman earned a commission of $75.00 for
making sales of $1,500,00, The next month he made $5,000,00 worth
of sales for a commission of $250,00, ILet's set up a proportion.

75/1;00 250/5000 Notice: 75 commission = 250 commission
over 1500 sales T000 sales

Both commissions on the top of the ratiose ‘

Both sales on the bottom of ths ratics, Now check it oult, Cross

mU.l'biply I i

75 times 5000
1500 times 250




. .
(11) | | .
Beep . 75 x 5000 = 375,000 Since both answers are equal to 375,000,
1500 x 250 = 375,000 the items are proportional,

(12) -
Beep Try this one, Sam studied 6 hours and got 82 on an examination.
The nexb week he studied L hours and received 69 on his examo

- (13)
Beep Iet's set it up, 6 hours i hours It took 6 hours of study
| over . over _for a scors of 82, So we
82 score 69 score pul 6 over 82, It took
, . i hours of study for a score
of 69, So we put L over 69,
Try to check this pfoblem in the next 30 seconds.
30 seconds = = = =
(1) | |
Beep You should hive mbltiplied 6 times 69 and L times 82,
(15)
Beep 6 x 69 = L1k
] L x 82 = 328
(16)

Besp Since the answers are not equal, the items are not proportional.
Now ask your teacher for the practice sheet which goés along with
this program, : ’
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RATIO AMD PROPORTION

A farily traveled 80 miles and used L gzllons of gas, The next day tﬁey

traveled 60 miles and used 3 gallons of gas.  Are these items proportional?
. . 80 60
First, you must set up the two ratios: ~; and =3

[

‘Next, set up.the problen: 80 = 60 ,
| L 3
Cross-multiply: 80 x 3 = 2LO
60 x Ly = 21,0

Since both answers equal 240, the items are proportional,

Note that we could have set up the ratios: L and 3 and still come up
with thz same answer, 80 60

-Remember that whalt you put in the first term of the second ratio must be the

same type of thing as is in the first term of the first ratb. >,
] R

EXAMPIE: 80 milég = 60 miles We have miles in the first term of the

L ey ]

Tt hours 3 hours first ratio and must also have miles in
the first term of thz second ratio,

Try this one: A salesman made a commission of $40. for making sales of $800.
The next week he made $1;600, worth of sales for a commission
of $80. Are these items proportional? |
HINT: Your proportion could be LO = 80 or 800 = 1,600
B 866 1,800 Lo T80

Now finish the problem.,

If you answered yes, go on to 3, L, 5. If you answered no, check your cross~
multiplication before going on.

A family traveled 120 miles in 2 hours. The next day they traveled 300 miles
in 5 hours, Are these items proportional:

JoAinmne studied 1 hour for her history exam end received a 10, The next week
she studied 2 hours and received an eighty. Are these items proportional?

Rick brazged that he got 1l miles to one gallon of gas. Bill bragged that he
vent 21 miles on 1 and one-half gallons of gas, Show that the items are
proportional, ‘ V
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STGRY PROBIEMS AND PROPORTIONS

Proportions cuan make some types of story problems very easy if you
. know how to use them. This slide program has only three story problems on
it. But if you watch and listen carefully, you will find the problems on

‘the work sheet easy.
(1) , .
Beep A family on a trip drove ;00 miles in 10 hours, The next day they
' drove at the same rabte and went 320 miles, How long did it take them?

Notice here: LOO miles in ten hours

320 miles in how long?
let x be the number of hours it took them,
(2) |
Beep We set up a proportion. In this problem since we are talking about
. miles and hqurs, this is one way we could sel it up:

: ' Look at the left side., Miles are on top° How about the right side?
Are the miles on top here too? Yes. If you start with miles on top
l , on the left, the miles must be on top on the right also.

3. o
Beep VWe could put it this way too. If you start with hours on top on
i the left, hours must be on top on the right also.

(L) ' :
Beep Iet's go back to our problem: LOO miles in 10 hours
| - . " 320 miles in x hours,

Remember that we want to know how long it took the
family to go 320 miles .so x is what we want to find., |

) o .
- Beep Iet's start by settlng up the left side of our prOpo tion. Put the
. 100.over the 10 to show the family went LOO miles in 10 hours,
Notice we have miles over hours, :
(6)

Beep: So on the right side of our proportion, we must also have miles over
hours, OK, 320 over x. Again, miles over hours where x is the
. number of hours we are trying to find,

(7) o |
|+ Beep Since this is a proportion, we can cross-multiply. L0O times x must
: . equal 320 x 10, '
(8)
Beep So we get 400 x = 3200 Now we have to find x. Divide both sides by
400, the number in front of the x. '




(9)

Beep.

(10)
Beep

(11)
Beep

(12)
Beep

(13)
Beep

()

Beep

(16)
Beep

(17)
Beep

(18)
Besp

(19)
Beep

100 x = 320X
1,00 00

400 = 1 LOO divided by LOO = 1

el
So we have 1 x or x = 3200 (Read 3200 divided by L00.)
100
8.
1,00_B200 3200 divided by LOO = 8

3200

W AT

So we have x = 8, Since x was the number of hours it took ihe
family to drive 320 miles Sy thls means the family took 8 hours to

drive the 320 miles,
]

Iet's try another common problem. dJoe used 15.L gallons of gasoline
to go 320 miles. How many miles per gallon was that°

When they say per gallon, this means 1 ga]lono The question, How
many miles for 1 gallon means that we let % be the numbsr of mllego
That is what we are asked to find,

We put the 320 over the 15.4
because foir 320 miles, we
used 15, gallons. We put the
x over 1 because we have the
320 miles on top on the lefi
so we must put x on top on
- the right

Set up the proportion

320
15,

Fﬂ\

This goes back to the idea showm here, I you put miles on top on
the left; you must put miles on top on the right.

Back to our problem. Now cross-multiply. That is, 320 tlmes 1

320 = 1)oh x Now dividé both sides by 15.L, the number in front of
the x. :

320 = 15.h x

5. I50h
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(20)

. Beep

(21)
Beep.

- (22)

Beep

(23)

Beep

(2l4)
Beep

(25)
Beep

(26)
Beep

(27)
Beep

(28)
Beep

(29)
Beep

(30)
Beep

lﬁ:h =] So we have
15,
320 =1 xor x So to find x we must divide 320 by 15.L
15.L
20,7 |
15,11 320,0,0 You sse an answer of 20.7. This could have
Gi 308 ¥ been carried out further, But this gives
1200 you an idea that x is about 20,7

1078
122

What was x again? The number of miles per gallon., This means that
the car went 20,7 miles per gallon of gas,

Now try solving this problem. Set up a proportion and sclve as we
have done to the others., You have one minute,. ‘

Paul drove 75-miles in 2 hours, How far did he drive in 7 hours?

ONE~-MINUTE TIME

One proportion is this 75 = x Cross-multiply and you have:
f 2 7

75 x7=2 xxor:
525 = 2x Divide both sides by 2, the number in front of the x.

You get 525 = x
2

525 divided by 2 is 262.5 Since we let x be the number of miles
Paul could drive in 7 hours, our answer is

262,.5 miles

If you want to review these three problems, go back to the beginning
and run through the whole program again. Then ask your teacher for
the problem sheet that goes with this program.
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STORY PROBLEMS AND PROPORTIONS

A car traveled 200 miles in I} hours. At the same rate, how long will it take
the car to go 300 miles? '

Set up a'proportion: 200 miles _ 300 miles
L, hours ~ X hours

Notice that I put the miles in the first term of the firsv ratib so T must also
put miles in the first term of the second ratio,

Cross multiply: 200 x X = 300 x &
200X <= 1200

Now, divide both sides by 200: X = 1200 = 6 The nurber of hours il took
200 the car to go 300 miles.

Solve this problbm.using a proportion:
John drove 360 miles on 18 gallons of gas, How many miles per gallon was this?

'QLEI: You should use either one of these proporvions:

360 = X or ;18 =

1
8 I %6 X

You should get 20 miles per gallon as your answer. If ﬁdu do not, check yourv
work before going on with problems 3, L, and 5. ,

A car can go 100 miles in 2 hours. At the same rate how far will it travel in

-1 hours?

Golf balls cost $ 1.95 for 3. At this same cost, how much will 27 cost?

-

A certain type of wire is bought at $ 1.25 for 100 feet. How much wire can
be purchased for $ 5.007?
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-, - PERCENT IN RATIO FORM

This program has two of the problems involving percent., Watch the
steps which use the ratio form of percent to solve the problems., Every
time you hear %this sound 3% , you should press the button to see the next
slide, You should now have slide 1 in front of you. If you do not, press
the button until it appears, . : -
X .
On slide one you see the ratio over . You will use this ratio to
solve the first problem ' | ~

00
of this program,.
(2)

Beep I want you to look for these two words in the first problem;
vhat percente '

"(3)

1 .

Beep In fact every time you see these two words in a story problem,
(pause), you should realize that a good way to write this in ratio
form by writing x o Now letl!s look at our first problem

_over
100

(L) | B
Beep Karen had a score of 5L on a test with 60 points. What percent of

the total points did she have?

(5) |
Beep Notice the words WHAT PERCENT, So let's start out by putting
. X ' i -
over =  oOn our papers. ’
100
(6)

Beep Now back to the problem. Same as number }j, What cther numbers do
. you see in this problem. There is a 5 and a 60, Think now! How
many would she have to get right in order to have 1007 as her score?

(7) | |
Beep Karen would have 1o get all 60 points for 100%., This tells you
: that .60 must go right across from the 100 in the ratio we had before.

@® . |
Beep - Notice, 60 is on the same level as the 100. Now the 5l goes in the
only other empty spot in the proportion. ' :

(9} )
Beep We have a proportion: X = 5o Now, cross-multiply.
J.O0 60 : :

C-46
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(19)

Beep’

(1)

Beep
(12)
Becp

(13)
Beep

(1)

" Beep

(15)
Beep

(16)
Beep

@7)

* Beep

(18)
Beep

(19)

- Beep

(20)

‘Boep

(21)
Beep

(22)
Beep

(23)
Beep

60 X = 5400  Divide both sides by 60.

60 X = 5ho0 and 60 = 1 shoo = 90, so, we have
60 T80 60 - 760

1X orX = 90

X
Our original rabtio was 100 so we found X = 90

90 which is = to 90% © _90 is the ratio form of 90%.
100 over -

100
This final 90% tells us that Karen has a score of 90% on her testo

]

We have come quite a ways from our original problem so letts try

. another one ,of the same type. Th's is one:

Out of 20 students, 16 took a tésto What pzrcent took the test?

Can you find the two words, WHAT PERCENT?

X
So we again start by writing 760

Now back to our problem. What other numbers co you see in this
problem? There is a 20 and a 16, Think now!! If all 20 of the
students had taken the test, 100% would have taken the teste

So, 20 students represent 100%. This tells you that the 20 must
go right across from the 100 in the ratio we had before.

Tu

Notice 20 is on the same level as the 100, Now, ‘the 16 goeé in
the only other empty spol in the pioportion.

X 16

And we have this proportion., over = over now, cross-muliti o
P . 3

.00 20

20 X = 1600 Divide both sides by 20,

20 X =1600 And 20 = 1, 1600 = 80 so we have
30~ 20 20 20

1X orX = 80

pomt—



AT ITR ;:I ;I,

A - o 2 e e o

R gr—

NN

(2h),
‘Beep

(25)
Beep

(°6)
Beep

(27)
Beep

: - X *
Our original ratio was _over -We found X=80, so let's put 80 in
100 place of X, '

80 which is = to 80f. 80 is the ratio form of 807,

o v e

100 100

This final 80% tells us that 807 of the students took the teste
Here is another problem, See if you can set up the proportion to
solve it. '

g of the 12 cars in the.face crossed the finish line., What percent
of the cars crossed the finish line?

You have 60 seconds tc set up the propor'bic;n°

Does your proportion icok like this?

- (pause) Now ask your teacher for the problen sheet that goes along

with this program,

C-48
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. STORY PROBIEMS AND PERCENT
(Percenl in Ratio Form)

Jim threw the bowling ball dowa the alley and knocked over 8 of the 10 pins.
What percent of the pins did he knock over? ' -

See the two words what percent? This tells you to write the ratio _X
: 100

Now we have to decide what to do with the 8 and the 10, If Jim were to

knock over all 10 pins,; what percent of the pins would this be? Wouldn't
10 pins be 100%? Then the 10 must go opposite the 100 on the same level.
The 8 gogs in the other position. '

We now have a proportion that looks like this: X _
' 100 =

| . )
'O!oo

Now cross-malbiplys 10 x = 800
Divids by 10: X = 80 This tells us that Jim knocked over 80% of the pins.

The math clvb has 15 members. &t the last meeting only 12 members were
there, What percént of the members vere there? Set up the ratio: X

Now can you finish the problem? | | . - 100

-

Your proportion should be X o= 12 because if all 15 mémbers were there,

e 100 15 '
they would have 100%Z of their members present, This is why the 15 goss on
the same level as the 100, Your answer should be 80%,

The typing class had 20 studenls in it. Fifteen of the studenbts were girlse
What percent of the students were girls? -

Forty people took the test. Only 26 passéd it. What percent of the peopls
passed the test? : : '

-

Roy had a score of L2 on a test with 70 points, What percent of the total
points did he have? '

- C-49
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RATTO AND PERCLNT

This program has two problems 3nvo’v1nﬂ parcento Watch the steps
which use the ratﬂo form of percent to solve the problems. Every time you
hear this sound == , you should press the button to see the next slides.
You should now have “slide one in front of you, If you do not, press the
button until it appears.

On slide one, you see an equation: 9% = 9, 9 is the way
you write $% in ratio form. - . 100 over
100
(2) 5

Beep On slide 2, you see the equabion 5% = 100 . Notice that again you
have 100 as the second term (that is, the bottom number) of the
ratio. This is always true when you are asked to change a percent
to ration form,

(3) I

Beep Here is the first problem we want to souve.

Laura was $old that she had to answer 75% of the questions on the
test correctly in order to pass it. If the test had 80 questions
on it, how many correct znswers did she need to pass the test?

Can you find the only % that is mentioned in the problem? Isn't
it the 79%9? Iebt's write this % in ratio form.

(L) |
Beep 75% = 75 Let's put this ratio on a side by itself. This will
100 help us solve the problem,

(5) -

Beep “Z§_= Now we have to set up the other side of the proportion.
1.00 Before we do this, lett!s look at our original problem.

(6)

Beep Same as number 3. What other numbér do you see in this problem?
The 80?7 Rémémber, the 80 is the total number of questions on
Laura's test. What percent would she get if she got all of these
right? Wouldn't she have 1002 if she got 2ll 80 questions right?

Beep 'So this 80 must go right across from the 100 on the same level,
We have one empty spot left. Iet x be the number of problenms
Laura must do correctly to pass the test. The proportion should
now look like this: '

(8) 75 ¢ ® X

S ot L

Beep over over

100 80




(9)
Beep

. (10)
Beep

(11)
Beep

(12)
Beep

(13)
Beep

(k)
Beep

(15)
Beep

(16)
Beep
(1)
Beep
(18)

~ Beep

LY

Now, cross-multiply. 100 X = 6000

Divide both sides by 100

X =60 And X waé the number of ques%ions Laura had to answver
correctly to pass the test.

Here is the second problemn.

There are 20 students in the class. One day, 25% of them were
absent, How many students were sbsent'-that day?

Look for the % in this problem. Can you write it in ratio form?

25% = 25 Iet's put this ratio on a slide by itself,
100 | S

.

Iet's look at our original problem again.

D
v
n

|

QO
<
0]
U

|

-
Q
o

/
Same as number 1l.

. Tf 211-20 of the students had been absent, there would have been
 100% absent, so the 20 must go opposite the 100, |

L3

See that the 20 is opposite the 100 on the same level? Again this
is because if all 20 had been absent, there sould have been 100%
absent. In this case, we let X be the number of students absen®
and put this over the 20, 25 = _X

over over

100 20

Now, cross-multiply. 100 X = 500

Divide both sides by 100
X =5 and X is the number of students absent.

Try sétting this problem up in the form of a proportion in the next
60 seconds, S

There are 25 students in our mathematics class. NO0p of them ave
girls. How many students are girls? -

You now have 60 seconds bimes




(19)

"Beep' Your proportion should look like this:

e X

S by e gt vy

over = over

this program.

B Ly T

SNBSS D

j
{ .
LI .
R !
] 11
0
'y
[
; .
g 1
'
]

. 100 25 _
| Now, ask yocur teacher for the problem sheet that goes along with
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RATIO AND PERCENT

Jack answersd 65% of the 80 questions correctly. How many of the questions
did he answer correctlv?

Write the 65% in ratio form: 65
' : 100

If Jack had answered all 80 questions correctly, he would have had 100Z.
.So the 50 must go opposite the 100 on the same level: -

. 85 X
, 100 - = B0

Cross-multiply now and solve for X. X is the number of questions Jack
answered correctlye. ' .

o d » Y . A - ‘ -
154 of the students in the class had their homework done., There were 28
students in the class. How many of them had their homework done?

four ratio for this problem should look like this: 75 '
' : : 1060 “%v

15% of the 2000 student in the'ééhool were absent., How many students were
absent? . :

,87% of the SOO people in the parade were Irish. How maﬁy of the people
-were Irish? :

103 of the 2,350 students had all A's on thelr last report card, How many
of -them had 21l A's? -

C-53
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VIDEO TAFE I

A, 'Fractions and the Ruler

e and %'s

IT, INTRODUCTION

"A, Relate how a fraction gets its name

1.
20

3o

ho

5o

paper
wire
piece of 2 x | - a ,

2o Show a piece of 2 x lj and 2 smaller and equal pieces whose
combined lengths are equal to the length of the original
piece.

.

bo Talk about the length of 1 of the two pieces.
Cs Transfer idea to a line segment.

(1) Name points of line segment

0, 1, 2, 3, L

n—ﬂ ey

2 2 2

d. Usc same deveiopm nt as in a.; b., and c. above but with
LI smaller and equal pieces whose. combined lengths are equal
to the length of the original piece.

(1) Name points of line segment: O, 1, 2, 3. h
E, ty H,

Enlarge ruler to p01nt out fractional parts on 1t.

2. Marks of ruler have been dravn to coincide with points
on line segments mentioned in (1) under c. and 4, above,

Closeup of marks on regular 12% ruler.

ITI, CONCIUSION

A, Point'out that each mark on the ruler represents its distance from
the end of the ruler,




' _ - VIDEO TAPE T
) Lits & Y!s
. 1. Label the three points ‘on these lines as I have done the other three.
a) ==t v © ; -
. T
3 I 1
] b) v & s (R 4 .. ]
? . L L o
. I Z
f 2w Measure these lines:
i a)
b |
. b)
il
! c) |
d)
| . .
”: " 3, Draw lines having the lengths indicated.
g ~a) 2-3/16
| o .
§ b) 1-1/2 |
!; ©) 33/ | - ]
I : : |
| - d) 1-1/8
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. VIDEO TAPE IT
Mi*s° Jaskin bought 12 ‘cans of soup which were on sale at 3 cans for

025¢e ) . :
Vhat was the sale price for the goods?.

Mr. and Mrs, Banta bought 2 tickets to see the play "Oklahoma® at
Franklin High School. ' The tickets cost $2.25 each. Then they went to
the " Skipper's Table" end bought 2 dinners costing $2.00 eache. What

was the total cost of the evening?

‘ k]
On the way home the other day, Joe stopped in at a gas station and had
\ . ) .
8 gallons of gas put in his car, each costing $.32. He also needed

2 quarts of oil at $.55 fof each one, What was his total bill? /

Fl

D-3
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VIDEO TAPE II

Stofy Problems

Soup is priced at 2 cans for $ .37 Find how much you will have to pay for a

dozen cans.

a) Step 1 Draw a picture. Let little rectanples be the cans of soup., Since
' . the problem says a dozen, you will need 12 rectangles. Since each
group of 2 cans will cost $ .37, you should draw the little
rectangles in groups of 2. .

Step 2 Beside each group of 2 éahs, write $ .37
Step 3 Add the $ .37's
Step |, Label your answer "Cost of the'dozen cans of soup"'

John gets $ 2.50 allowance per week. He must spend $ .10 per day for milk in
school and $ .20 per day for bus fare, Draw a picture as you did in problem 1.
Then tell me how wyuch he has left for other items.

4

A car traveled 125 miles and used 5 gallons of gas. How far did it travel on
1 gallon of gas? Draw a picture as you did in problem 1. .

You take home $ 138.50 a week for the 12 weeks during the summer. How much

. money did you take home in all? Again, draw a picture as in problem 1.

5. Oranges are priced at 3 for $ b1  Jane wanted 18 oranges. MHow much did she

have to pay for them? Draw a picture.
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VIDEO TAPE TIX

AREA PROBLEMS

l. Line scgments have length, Draw several segments

Show 3 sesgments

i segments

'
LY

g

.
-

1 ft,

6 square feet is area of our rectangle

Area is measured in square units

- auimaens

8 squate feet means 8 square areas,
L, squere yards means L square areas,

2 square miles means 2 square areas,

- 3 feet ~

Now to find this area. Bséfore we start,

20 Area is the name applied to surface enclosed by segments.

Put the four segments in a form called a rectangle.

Area of a rectangle is the amount of surface ericlosed by four

. Square inch

Square fool

Squarg yard

Square mile

3 feet long

'So, 6 square inches means 6 little square areas 1 inch on a side
1 foot on a side
1l yard on a side

1 mile on a side

| 2 Tt

Now to find area of our rectange 3 feelt long, 2 feel wide

separate into feet

D-5

1 fbe 1 ft. 1 fte
1 fte |1 fbe |1 Tte
1 fto. |1 ft,

R

SSEMentsSe
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Vicdeo Tape III . :
Area Problems (Continued) -

.
.
.
Ty

There is a shortcut to area problems. How many square feet along top of

rectangle? 3 ~-- same as lengthe

L1

How many square feet in each of the 3 colunns? 2 -~ same as widih,
| 2 in each of 3
2 +2 + 2
2 x3

Width x length = numbér of square units; or arez.




. K VIDIO TAPE IIT
‘ Area
S 1. FILL IN THE BLANKS: =
| This in 1 inch,
. It is on unit that is used
g to measure . . ' 4 =
M . 2. This rectangle is L inches long

and 2 inches wide. ' .
How many squares like the one in
problem I can fit into this

f " rectangle? Draw in the lires

| ' that will show h¢w wany square
inches are in this rectangle. : . : '

You should have 8 emall squares. . .

Its areca is 8 square inches.
s

3. The formula for area is: |

' A stands for area .

A = L X W . 1 stands for length | o
W stands for width

! square inches are in one row.
' The width ot the, rectangle is 2 inches. The width also tells one how many
. . - square inches are in each column.

f : The length of the rectangle is l, inches. The length also tells one how many
| ‘ v

Then the area of the rectangle in problem 2 is found like this:
A = L x.% = B square inches.

Remenber your answer aust always be labeled square units when indicating area.
The unit will be the inch, the foot, the yard, or whailever you are using as the
unit of area. For example, your answer will be labeled square inches, square
feet, square yards, etc, | “

L. Find the area of a rectapgle'five feet long and three feet wide. Show all work.,

iy 5. Find the area of a square foot in square inches. Show all work. .
L} ) . . - . .

T~

‘} . )




VIDEO TAPE IV

VOLUME O SHOW

I, Have a box to £ill with sand. To measure amount of sand in box, we use
a unit of measure called a cube,

. Pick up grains of sand and ask hor easy 1t would be to measuvre it in feet;
: | -in yards? »

Measure it by how much sand can be contained in a cube of some size -=
cubic inch, cubic foot, cubic yard,

Take the box full of sand

[ | 3 x 2 x 1 How many cubic inches does it contain? To start with,

: each cubic inch will have 1 square inch as the size of one of its

} . faces, Let's consider only the bobtom, of this box ~= 3 x 23

| . 6 square inches, If we put a cubic in¢h on gach of these squarb
inche s, how maHV wwll it take to cover all 67 Six cubic inches,

] . That means “that this box of 3 x 2 x 1 has a volume of 6 cubic inches.
. Or, as far as sand goes, this box will contain 6 cubic inches of sand.

) " Let's take another box that is 3 inches long, 2 inchis wide and 3 inches
high. Can we figure oub what it's volume ie9 The area of its basz is 6
square inches. How meny cubic inches will fit on it? Six. If we take a
| I lock at this box 3 inches high, we must add more layers to this first one.
it Take & moreo OStill don't have right size. So take 6 more. Now we have

§ shoun the number of cubic inches in this box,

| . 6 + 6 + 6 = 18

1st 2nd 3rd
| How many layers? 3. What was the height of our box? 3.

~So we have a formula for volume of a solid; length x width x height =Volume
The length x width gives us ‘the area of the bottom. Then when we take
the area of the bottom and multiply it by 1, we get the cubic inches in
the first layer. Finally, when we look at the height that tells us how
. many layers of cubes we have, In this example, we have 3 layers with 6
- cubes in each, for a volume of 18 cubic inches.

% | _ Using the formule 3 x 2 x 3 = 18 cubic inches

L Now, using this sare fo“mula, can you tell me what the volume of a
2 o 6 inches long | |

; i inches wide

) and 3 inches high is?

Using the formla 5 x 3

boxX ¢ o o

x 2 = 30 cubic inches




- Video Tape IV f -

(continued)
Iet's use our cubic inches to build a plcture of it. First of all,
area of our baseris 5 x 3 = 15 square 1nrneao

15 x1 = number of cubic inches in 1lst layer.

We have 2 of these layers (Build on .

the 2. layers)

Then go over dimensions of box, then
count cubes, -

Today, we have had a very short look at volume. Try the five volume
problems which go along with this program.

A 6 R el e IS
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